This exploratory study contributes to our knowledge about the relationships between interpersonal communication sources and risk perception regarding natural hazards. Survey data (N = 186) from a small village in northwest China was used, and the correlations between eight types of interpersonal communication sources related to disaster risk reduction and the perceived severity and perceived likelihood of occurrence of eight types of natural hazards were explored. Past studies have suggested that interpersonal communication sources are more likely to influence individuals in their perceived severity of natural hazards than in their perceived likelihood of occurrence. The results of this study moderately corroborate this finding. The results indicated that different sources have different relationships to risk perception, as positive correlations were found between obtaining information via certain trained science professionals (science teachers, emergency responders, scientific experts) and certain natural hazard risk perceptions, while negative relationships were found between obtaining information via certain personal contacts (other villagers and relatives and friends) and certain natural hazard risk perceptions. However, the strength of these relationships was weak (-0.197 C r B 0.245). Age showed statically significant correlations with the perceived severity of most of the natural hazards. Studies with more representative samples and controls for theoretical factors are needed to better understand how interpersonal communication sources affect individuals' natural hazard risk perceptions.
Introduction
While numerous studies have investigated the influence of communication channels on individuals' risk perceptions, relatively little is understood about the influence of interpersonal communication on risk perception (Binder et al. 2011; Vyncke et al. 2017) . Existing studies on interpersonal communication, or we define it as discussions among people (Binder et al. 2011) , have examined its influence with reference to perceptions of skin cancer (Morton and Duck 2001) , a biological research facility (Binder et al. 2011) , and the Fukushima nuclear accident (Vyncke et al. 2017) . However, few attempts have been made to investigate the impact of interpersonal communication on natural hazard risk perceptions in particular.
Practitioners, policymakers, and researchers are keen to understand how to promote individuals' natural hazard risk perception and encourage preparedness or adjustment behaviors for natural hazards (Lindell and Prater 2000; Lindell and Whitney 2000; Paton 2003; Lindell et al. 2009; Han and Nigg 2011; Wang et al. 2016; Han et al. 2017a, b; Wu et al. 2017) . Individuals' risk-related information-seeking behaviors are considered one of the key factors in determining preparedness behaviors (Kellens et al. 2011) . Given the ubiquity of various media outlets, people have become prone to seeking risk information via various information channels (Vyncke et al. 2017) . Risk communication studies have suggested that individuals' risk perceptions are influenced by the information-seeking channels they use (Coleman 1993; Wahlberg and Sjoberg 2000; Morton and Duck 2001) . There have been many studies examining how mass media channels affect risk perception, but more studies are needed to understand how interpersonal communications influence risk perception (Binder et al. 2011) .
As an information channel, interpersonal communications may not convey more detailed information than the mass media, but people seem to trust the information they receive via interpersonal communication more than that which is from mass media (Price and Zaller 1993; Arlikatti et al. 2007 ). Studies have suggested that different types of information channels-such as TV/radio, internet, and interpersonal communicationhave different impact on risk perceptions (Vyncke et al. 2017 ), but limited effort has been made to understand how different types of interpersonal communication sources, such as school teachers, family members and friends, as well as local governmental officials, have impact on risk perceptions. This study thus focuses on this particular research topic.
The dataset used in this study was derived from a research study concerning risk perceptions regarding different types of natural hazards and levels of natural hazard preparedness among inhabitants of a small village in northwest China. Individuals' perceptions of the severity and likelihood of occurrence of eight types of natural hazards, and the available interpersonal communication sources for disaster risk reduction (DRR) knowledge, including natural hazard related information, were considered. In conducting this exploratory study, we were especially interested in understanding how different interpersonal communication sources correlate with the perceived severity and perceived likelihood of occurrence of natural hazards. We were also interested in identifying the relationship among socio-demographic variables, interpersonal communication sources, and the perceived severity and perceived likelihood of occurrence of natural hazards. Since the original research plan was not designed for this kind of analysis, many potentially influential factors could not be considered or controlled for in this subsequent study. The study nevertheless serves as an innovative first step in understanding the relationship between interpersonal communication sources and risk perceptions regarding natural hazards, particularly in the context of rural China, where interpersonal communication plays an important role in people's decision making. The next section presents relevant literature to generate research hypotheses and research questions. The following sections would present the methods, results, discussion and conclusion, respectively.
Literature review
In the following section, we first review the relationship between interpersonal information-seeking behaviors and the perceived severity and perceived likelihood of occurrence of natural hazards as documented in existing research. We then review how different interpersonal communication channels can have different impacts on individuals' risk perceptions regarding natural hazards. Finally, we review the literature on the relationship among socio-demographic variables, interpersonal communication channels, and risk perceptions regarding natural hazards.
Interpersonal information-seeking behaviors and the perceived severity and perceived likelihood of occurrence of natural hazards
Studies on the relationship between interpersonal information-seeking behaviors and the perceived severity of natural hazards have suggested that people tend to have higher risk perceptions when it comes to hazards that have catastrophic impacts (Slovic 1987) . In addition, protection motivation theory (PMT) suggests that threat appraisal-an appraisal of the perceived severity and likelihood of impact-comes before coping appraisal (Floyd et al. 2000) . That is, people search for information about severity and threat likelihood (their perceived vulnerability to hazards) to determine whether a particular threat is relevant before performing a coping appraisal (Neuwirth et al. 2000) . Given that people are likely to receive risk information via interpersonal communications, we thus expected that interpersonal communication sources would have an impact on the perceived severity of natural hazards. However, since we examined the perceived severity of all eight types of natural hazards that are most likely to occur within the study's geographical scope-earthquakes, drought, flooding, hailstorm, mass wasting, landslides, mudflows, and wildfire-as well as the hazards' relationships to the eight types of interpersonal communication channels that are available to local residents, we recognized that it was unlikely that statistically significant relationships would be found in all of the cases. We thus proposed the following hypothesis, which we believed was more likely to reflect the relationship:
H1 The perceived severity of each type of natural hazard is significantly correlated with at least one of the eight interpersonal communication sources.
In considering the relationship between interpersonal communication sources and the perceived likelihood of occurrence of natural hazards, as discussed in the Protective Action Decision Model, or PADM (Lindell and Perry 2012) , it was expected that there would be positive relationships for those natural hazards that people believed were going to occur soon. And that there would be no relationship for those natural hazards of which people did not know the timing or thought were not going to occur soon.
Based on the PADM (Lindell and Perry 2012 ), individual's behavioral responses to natural hazards and disasters start with environmental cues, social cues, and warnings, followed by pre-decisional process (exposure, attention, and comprehension). The third stage is the cognitive process that includes the perception of threats, protective actions, and stakeholders. Once the pre-decisional process have been processed and the three kinds of perception have been proceeded, individuals begin with a series of decision-making process on protective action behaviors, including information-seeking behaviors. Informationseeking behaviors include information needs assessment (i.e., evaluation of the need for more risk information), communication action assessment (evaluation of where and how to obtain risk information), and communication action implementation. In the communication action implementation, individuals assess their situation of whether they need information now, and it is suggested that the answer to this question is closely related to the perceived likelihood of occurrence of the natural hazards. When people believe that natural hazards are going to occur soon, they are more likely to actively seek information regarding the hazards (Drabek 1969) . However, when the timing of natural hazards is unclear, people are less likely to seek information about the hazards' risks. With this in mind, we proposed the following hypothesis:
H2a If the perceived likelihood of occurrence of a natural hazard is imminent, the perceived likelihood of occurrence will be significantly correlated with at least one of the eight interpersonal information-seeking sources.
H2b If the perceived likelihood of occurrence of a natural hazard is unknown or the hazard is not expected to occur, the perceived likelihood of occurrence will not be significantly correlated with any of the eight interpersonal communication sources.
Sources of interpersonal communication and natural hazard risk perception
In this study, participants were asked to report whether they sought DRR knowledge via any of the following eight interpersonal sources: village officials, school teachers, family members, relatives and friends, other villagers, emergency responders, government officials, and scientific experts. We classified these eight interpersonal communication sources into three broad types: trained science professionals, civic authorities, and personal contacts. Trained science professionals include school teachers, emergency responders, and scientific experts; civic authorities include government and village officials; and personal contacts include family members, relatives and friends, and other villagers.
Studies have suggested that laypeople and trained science professionals have very different risk perceptions (Slovic 1987; Sjöberg 1998; Blok et al. 2008 ); we thus distinguished between these two groups. We also grouped government personnel under ''civic authorities,'' given the Chinese government's unique top-down political system (Zhan and Qin 2017) . This categorization of trained science professionals and civic authorities was also used in a previous study (Latré et al. 2017 ) that examined the effect of credibility on nuclear risk communication effectiveness by comparing three information sources: industry professionals, scientists, and authorities.
Since existing studies have suggested that different mass media channels have different impacts on risk perception (Coleman 1993; Vyncke et al. 2017) , this study began with the assumption that different interpersonal communication sources would have different impacts on risk perceptions regarding natural hazards. First, we speculated that the communication sources of trained science professionals and civic authorities would be positively related to risk perception. Our understanding of the study's geographical location suggests that the local authorities had been promoting natural hazard risk awareness and natural hazard preparedness before the beginning of the study. As a result, we expected that individuals who sought natural hazard information via trained science professionals and civic authorities would have heightened risk awareness of natural hazards, thus leading the individuals to have positive relationships with the perceived severity and perceived likelihood of occurrence of the natural hazards. We therefore proposed the following hypotheses: We were not, however, able to speculate about the relationships between individuals who sought natural hazard information from personal contacts (family members, relatives and friends, and other villagers) and the individuals' natural hazard risk perceptions. Existing frameworks suggest that interpersonal communication within individuals' social networks can amplify or attenuate risk-related information. According to social contagion theory, for example, risk perception can spread via interpersonal social networks and result in ''groups or communities of like-minded'' individuals (Scherer and Cho 2003) . On the other hand, the social amplification of risk framework suggests that interpersonal social networks are risk information-processing ''stations'' that help amplify or attenuate risk-related information (Kasperson et al. 1988; Binder et al. 2011 Many studies have examined the relationship between socio-demographic variables as well as risk perceptions regarding natural hazards, but there have been no consistent results (Wachinger et al. 2013 ). There are a few studies that have examined risk perceptions regarding natural hazards by using socio-demographic variables and interpersonal communication channels, and the relationship among them remains a topic for research. In Vyncke et al. (2017) 's study on the risk perception of the 2011 Fukushima nuclear accident using predictors of socio-demographic variables and interpersonal communication as information sources, it was suggested that educational attainment had higher explanatory power than that of interpersonal communication, but gender was not a significant predictor. As a result, in this study, we expected that the relationship among socio-demographic variables, interpersonal communication sources, and risk perceptions regarding natural hazards would vary by the type of socio-demographic variables examined. Specifically, gender (Armaş 2008; Kellens et al. 2011) , age (Armaş 2008; Kellens et al. 2011) , and educational attainment (Armaş and Avram 2009) were included in this study, as literature suggested that these three socio-demographic variables were related to people's risk perceptions regarding natural hazards. A research question was formed to examine the relationship:
RQ2 What is the correlational relationship among socio-demographic variables (gender, age, and educational attainment); interpersonal communication sources; and risk perceptions regarding natural hazards?
Method

Study background
The dataset for this study emerged out of a baseline study in China for an international research project that aims to increase knowledge of earthquake hazards, as well as the resilience of vulnerable populations living in earthquake hazard-prone regions. This international scientific partnership comprises academic departments and governmental agencies in various countries across Eurasia that face earthquake risks, including China, Nepal, and Kazakhstan. From 4 to 14 of March 2016, the Chinese team conducted a survey to understand natural hazard risk perception and natural hazard preparedness within a rural community in China. The survey was conducted in Cheng Hou village of the Shaanxi province ( Fig. 1) , a province in which a fateful earthquake that killed more than 830,000 people had occurred in 1556 (Butler et al. 1979; Zhang et al. 2003) . This was one of the deadliest earthquakes in human history (Bai 2009 ).
We identified the County where Cheng Hou village is situated with the help of the local seismological bureau to consider known geophysical hazards in Shaanxi Province. Cheng Hou village, like other villages in the county, has been constantly affected by hailstorms and drought, but has not faced earthquakes in recent decades. The Chinese team's local non-governmental organization (NGO) partner, Gender Development Solution, has been working closely with the local government and residents of Cheng Hou village on a livelihood development project since 2014. The established relationships between members of Gender Development Solution and the local residents of Cheng Hou village helped the research team to enter into the field in a Chinese context. In this case, the members of Gender Development Solution acted as an intermediary to connect the 'outside' researchers to the villagers, who would then be comfortable enough to reveal the necessary information during the interviews (Cui 2015) . Along with risk perceptions of earthquake hazards, risk perceptions regarding an additional seven natural hazards likely to occur in the region were examined. These hazards were drought, flooding, hailstorms, mass wasting, landslides, mudflows, and wildfire. These eight types of natural hazards were identified based on the consultation with local residents as well as scientific experts.
Survey questions
Among the questions included in the survey was one about the perceived severity and perceived likelihood of occurrence of the aforementioned eight natural hazards. To identify the perceived severity of natural hazards, participants were asked: ''How severe do you think the natural disaster will be?'' Answers included: (1) not severe at all, (2) not severe, (3) moderate, (4) quite severe, and (5) very severe. To determine the perceived likelihood of occurrence of natural hazards, participants were asked the following question: ''When do you think a natural disaster event might next occur in Cheng Hou village?'' Answers included: (1) within the next year, (2) within the next three years, (3) within the next five years, (4) much longer, and (5) never.
One survey question asked about interpersonal communication sources for natural hazard information. The specific question used in the survey was: ''From whom do you usually get information regarding disaster risk reduction (including precursors to, risk of, and consequences of different types of natural disasters, as well as possible measures to be taken to respond or mitigate should they occur)?'' Answers included the aforementioned eight sources: village officials, school teachers, family members, relatives and friends, other villagers, emergency responders, governmental officials, and scientific experts. These eight types of interpersonal communication sources were also based on the consultation with local residents and scientific experts. Participants were asked to select all answers that applied, choosing ''yes'' or ''no'' to indicate whether they sought natural hazard information from each of the specific sources. Data regarding socio-demographic variables including gender, age, and educational attainment were also collected as part of the survey. The male gender was coded as 0, while the female gender was coded as 1. Age was treated as a continuous variable indicating the ages of the participants. Educational attainment was an ordinal variable ranging from (1) elementary school or below to (5) college or higher.
Survey implementation
Gender Development Solution conducted the survey with the support of a research assistant. The main job of the research assistant was to act as a liaison between the interviewers and the research team. Five trained interviewers administered the face-to-face surveys from March 4 to 14, 2016. Cheng Hou village is a small village that, based on the data collected by a village committee in 2015, comprises only about 180 registered households and about 665 registered individuals. Given that the target population is small, total population sampling was chosen as the sampling method so as to include as many survey participants as possible. The five interviewers thus approached all the households in the village and asked all individuals who were 13 years old or above to participate in this study. Ethical approval was provided by The Hong Kong Polytechnic University via the Human Subjects Ethics Application Review System. The Date of approval was May 3, 2015, and the reference number is HSEARS20150503001.
During the household visits, the interviewers identified a total of 306 villagers as eligible for the survey. Many registered villagers were never available because they worked in urban areas. Among the 306 eligible villagers, 76 villagers did not participate in the survey for reasons such as health issues or a lack of interest. In this study, 230 villagers took part in the survey and 219 valid samples were collected. However, only 186 participants provided full information in the sections of risk communication, which become the database of this research to acquire the rural residents' interpersonal communication sources and their perception on natural hazards.
Analysis
Correlational analysis is used to answer the research hypotheses and research questions in this study. Pearson correlations were used to examine the relationships between age and risk perceptions regarding natural hazards, as well as educational attainment and risk perceptions regarding natural hazards. The point-biserial correlations were used to examine the relationship between gender and risk perceptions regarding natural hazards, as well as interpersonal communication sources and risk perceptions regarding natural hazards. As male gender was coded as 0 and female gender was coded as 1, positive and significant correlations showed in point-biserial correlations suggested that females have higher risk perceptions than males, and negative and significant correlations showed in point-biserial correlations indicated that males have higher risk perceptions than females. The same rules apply to the interpretations of the results of the relationships between interpersonal communication sources and risk perceptions regarding natural hazards. Therefore, when gender increases that means the coding changes from 0 (male) to 1 (female).
Given that most of the variables used in this study, including interpersonal communication sources and gender, are dichotomous variables, t test has been considered as an alternative statistical method for our study. This examines the participants' mean rating differences on risk perceptions regarding natural hazards by different interpersonal communication sources. After careful considerations, point-biserial correlations were chosen over t-test for this study as we are keen to compare with the literature most relevant to our study (Coleman 1993; Vyncke et al. 2017) . All the analyses were conducted with SPSS v. 24.
Sample characteristics
Our sample (Table 1) contained about equal numbers of male and female participants. Half of the participants were middle-aged (31-54 years old), and about one-third of the participants were at least 55 years old. About 86% of the participants had received junior high school educations, with only a few participants (3%) having attained college degrees or greater. The gender distribution of this sample was similar to the gender distribution seen in the demographic data collected by the village in 2015, X 2 (1, n = 665) = 0.353, p = 0.553. There was no demographic data available for understanding whether this sample differed from the village's demographics in terms of age and educational attainment, however.
Descriptive statistics for risk perceptions of natural hazards and natural hazard communication sources
Local residents' perceptions of the severity of the eight types of natural hazards can be divided into three categories (Table 2 ). Many individuals believed that drought and hailstorms would be very severe if they happened. Many people also tended to think that wildfire and earthquakes would be quite severe or very severe if they happened. Finally, people reported diverse perceptions regarding the severity of the following possible natural hazards: flooding, mass wasting, landslides, and mudflows. Local residents' perceptions of the likelihood of occurrence of the eight types of natural hazards can be broadly classified as follows (Table 3) . On the one hand, people tended to believe that drought (81%), wildfire (63%), and hailstorms (86%) would have an imminent impact on the village, occurring within next three years. On the other hand, people thought that flooding, earthquakes, mass wasting, landslides, and mudflows would not occur in the near future (i.e., the next three years), and many people believed that these hazardous events were unlikely to ever happen. The percentages of people who believed that these natural hazards would not happen ranged from 36% for earthquakes to nearly 61% for mass wasting. When asked about interpersonal communication sources, about 7% of the participants (n = 13) stated that they did not seek natural hazard information via any of the eight interpersonal communication sources. Thirty-three percent (33%) of the participants (n = 61) stated that they utilized two sources; 25% (n = 47) used three sources; and 22% (n = 41) used one source. About 13% (n = 24) stated that they used more than four sources.
In terms of frequency distribution of interpersonal communication sources (Table 4) , the results suggested that about two-thirds of the participants sought natural hazard information via village officials. About 25-30% of the participants sought natural hazard information via relatives and friends (30%), other villagers (30%), emergency responders (28%), or family members (27%). The percentage of people who relied on government officials was 23%, while 17% of people indicated that they relied on school teachers. 
Results
Correlation results among socio-demographic variables, interpersonal communication sources, and perceived severity of natural hazards
The correlation results among socio-demographic variables, the eight interpersonal sources for DRR communication, and the perceived severity of the eight types of natural hazards are presented in Table 6 . First, no statistically significant results were found between any of the communication channels and the perceived severity of drought or hailstorms. However, a weak and positive correlation was found between people who sought information via school teachers (hereafter source school teachers; this naming convention also applies to the other channels, such as source family members) and the perceived likelihood of occurrence of mass wasting, landslides, mudflows, and wildfire. Source emergency responders showed weak and positive correlations with the perceived severity of flooding, mass wasting, landslides, and wildfire. Source scientific experts showed weak and positive correlations with the perceived severity of earthquakes, mass wasting, landslides, mudflows, and wildfire. Finally, source relatives and friends showed weak and negative correlations with wildfire, as did source other villagers with wildfire. These results moderately support H1, as the perceived severity for six out of the eight types of natural hazards was significantly correlated with at least one of the interpersonal communication sources.
Correlation results among socio-demographic variables, interpersonal communication sources, and the perceived likelihood of occurrence of natural hazards
The correlation results among the socio-demographic variables, the eight interpersonal communication sources for DRR information, and the perceived likelihood of occurrence of the eight types of natural hazards are presented in Table 7 . First, no statistically significant results were found between interpersonal communication sources and the perceived likelihood of occurrence of hailstorms, earthquakes, mass wasting, landslides, mudflows, or wildfire. However, statistically significant results were found for the The numbers in parentheses denote percentages Table 6 Correlation results among socio-demographic variables, interpersonal communication sources, and the perceived severity of natural hazards Perceived severity of natural hazards Drought following two cases: A positive and weak correlation was found between source emergency experts and perceived likelihood of occurrence of drought, and a weak and negative correlation was found between source other villagers and the perceived likelihood of occurrence of flooding. These results partially support H2a. As for the three types of natural hazards that people thought were likely to have imminent impact-drought, hailstorms, and wildfire-only drought was weakly and positively correlated with at least one type of interpersonal communication source. These results moderately support H2b, as four out of the five types of natural hazards that people thought that were not going to happen soon were not significantly correlated with any of the interpersonal communication sources.
The results of this study fully support H3a and H3b, as all the statistically significant correlations between the communication sources of trained science professionals and natural hazard risk perception, for both perceived severity and perceived likelihood of occurrence, were positive. The results of this study fail to support H4a and H4b, as no statistically significant results were found between the communication source of civic authorities and natural hazard risk perceptions, including both perceived severity and perceived likelihood of occurrence. To answer RQ1, the results of this study showed that when statistically significant cases occurred, the relationship between people who sought natural hazard knowledge via personal contacts and risk perceptions was weak and negative.
To answer RQ2, the results of this study suggested that the relationship among sociodemographic variables, interpersonal communication sources, and risk perceptions regarding natural hazards varied for each type of natural hazard, but age was the variable that showed statistically significant correlations with the perceived severity of most of the eight types of natural hazards, followed by source scientific experts and source emergency responders; there were no variables showed more than two statistically significant correlations with the perceived likelihood of occurrence of the eight types of natural hazards. Age was significantly correlated with the perceived severity of seven out of the eight natural hazards, and it also had the strongest correlations for all seven statistically significant cases. Source scientific experts were significantly correlated with the perceived severity of five out the eight natural hazards, and it also had the second strongest correlations for two out of the five statistically significant cases. Source emergency responders were significantly correlated with the perceived severity of four out of the eight natural hazards, and it also had the second strongest correlations for two out of the four statistically significant cases. Source of school teachers and gender were also significantly correlated with the perceived severity of four out of the eight natural hazards, but they had less strong correlations with the perceived severity of natural hazards. The other variables were significant for at most one out of the eight cases. In terms of the perceived likelihood of occurrence of natural hazards, gender and age showed statistically significances for only two cases, while educational attainment, source emergency responders, and source other villagers indicated statistically significance for only one case. The others showed no statistically significance for the perceived likelihood of occurrence of natural hazards.
Discussion
People's information-seeking behaviors and risk perception regarding natural hazards are among the influencing factors to hazard adjustments (Lindell and Perry 2000; Perry and Lindell 2008; Kellens et al. 2011) , and studies have suggested that risk perceptions are influenced by the information sources or information channels they use (Morton and Duck 2001) . However, few studies have attempted to understand how interpersonal communication sources can be related to risk perceptions regarding natural hazards. This study thus aimed at exploring the relationships by using a sample collected from rural China. The preliminary results of the study suggest that interpersonal communication sources are related to people's natural hazard risk perceptions. However, as with the conclusions of previous studies (Coleman 1993; Vyncke et al. 2017) , our findings suggest that the strength of the relationship is weak.
The results of the study moderately support H1: the perceived severity of each type of natural hazard is significantly correlated with at least one of the eight interpersonal communication sources, as the perceived severity of drought and the perceived severity of hailstorms were not significantly correlated with any of the eight types of interpersonal communication sources. However, the perceived severity of each of the remaining six types of natural hazards was in fact significantly correlated with at least one interpersonal communication source. These results are generally in line with the results of past studies, which suggest that information-seeking behaviors and the perceived severity of natural hazards are related because people seek risk information, including information about severity, to determine whether they need to prepare for risky events (Neuwirth et al. 2000) . The fact that no significant correlations were found between the severity of drought and the severity of hailstorm and interpersonal communication sources is likely explained by the history of natural disaster in the village, where drought and hailstorms were among the major natural hazards in the village. As such, people were likely to have direct experiences with these two natural hazards and did not need to seek information via interpersonal sources. However, there were significant correlations between interpersonal communication sources and the perceived severity of earthquakes, which is another major natural hazard many local inhabitants had experienced in relation to the 2008 Wenchuan earthquake in the adjacent province. The direct measurement of personal natural hazard experiences and an examination of the relationship among natural hazard experience, interpersonal communication sources, and risk perception regarding natural hazards using a quantitative model would provide a clearer picture of the role natural hazard experiences play here.
The results of the study partially support H2a: If the perceived likelihood of occurrence of a natural hazard is imminent, the perceived likelihood of occurrence will be significantly correlated with at least one of the eight interpersonal communication sources; and moderately support H2b: If the perceived likelihood of occurrence of a natural hazard is unknown or the hazard is not expected to occur, the perceived likelihood of occurrence will not be significantly correlated with any of the eight interpersonal communication sources. These results moderately corroborate those of the PADM (Lindell and Perry 2012) , which suggests that people are more likely to actively seek information about imminent natural hazards but are less likely to seek information about natural hazards with ambiguous onset times or that they think will not occur soon.
Among the three natural hazards that people indicated that they thought were imminent threats-drought, hailstorms, and wildfire-only drought had significant correlations with at least one of the interpersonal communication sources. The role that personal natural hazard experiences play here was unknown, as drought, hailstorms, and wildfire were not the only natural disasters that had happened in the village, earthquakes and floods, or natural hazards that the participants did not consider imminent threats, had also occurred. More studies are needed to understand how factors including personal natural hazard experiences influence the perceived likelihood of occurrence of natural hazards. Furthermore, H3a: Statistically significant correlational relationships between the communication channels of trained science professionals and perceived severity of natural hazards are positive, and H3b: Statistically significant correlational relationships between the communication channels of trained science professionals and perceived likelihood of occurrence of natural hazards are positive, were both fully supported by the results. The results suggest that risk information regarding natural hazards that is conveyed by trained science professionals is likely to promote people's risk perceptions regarding natural hazards. Studies have also suggested that scientists are important communicators for earthquake preparedness (Tekeli-Yeşil et al. 2010 ). Yet the relationships found in this study were all very weak, with values ranging from 0.149 to 0.245. Future studies should examine these relationships in different contexts using more advanced statistical methods to determine whether the significant and positive relationships persist.
The lack of support for H4a: Statistically significant correlational relationships between the communication channels of civic authorities and perceived severity of natural hazards are positive, and H4b: Statistically significant correlational relationships between the communication channels of civic authorities and perceived likelihood of occurrence of natural hazards are positive, which is bit surprising. Given the Chinese government's political system and its advocacy for risk awareness and disaster risk reduction, we expected to see that those people receiving natural hazard information via civic authorities had high risk perceptions, but the results did not indicate this trend. This presents important implications for risk communication by Chinese government personnel. While both village officials and government officials were heavily accessed by participants in search of natural hazard information, those people who received DRR information via these information sources did not have higher than usual risk perceptions regarding natural hazards. More studies are needed to understand this phenomenon, such as how trustworthiness and credibility of communication sources (Wiegman and Gutteling 1995; Latré et al. 2017 ) play a role here.
For RQ1: what is the relationship between people who seek natural hazard knowledge via personal contacts and risk perception? The results of this study suggested that in those cases in which statistically significant relationships occurred, there was a negative relationship between the communication source of personal contacts and risk perception. Compared to the other two types of interpersonal communication sources, personal contacts' influence on risk perception was not as strong as that of trained science professionals, but was stronger than that of civic authorities. Based on social contagion theory (Scherer and Cho 2003) and the social amplification of risk framework (Kasperson et al. 1988) , we may speculate that low risk perceptions of floods and wildfire may be formed based on communication via personal contacts within the village, which may then lead to many villagers perceiving a low risk of floods and wildfire. The correlations were weak, though, ranging from -0.157 to -0.197. Influential factors such as personal hazard experiences might play a role here, and future studies should investigate this situation.
To answer RQ2: what is the relationship among socio-demographic variables (gender, age, and educational attainment); interpersonal communication sources; and risk perceptions regarding natural hazards? The results of the study indicated that the relationship among socio-demographic variables, interpersonal communication sources, and risk perceptions regarding natural hazards varied for different types of natural hazards, but age was the variable that showed statistically significant correlations with the perceived severity of most of natural hazards, while there are no variables that indicated more than 2 statistically significant correlations with the perceived likelihood of occurrence of natural hazards.
For the perceived severity of natural hazards, age was significantly correlated with the perceived severity of seven out of the eight natural hazards. Studies (Kellens et al. 2011) also found that age is a significant predictor of risk perceptions of natural hazards, and it was positively related to risk perceptions. Nevertheless, the results of this study are not directly comparable with the results of Kellens et al. (2011) as the questions of risk perceptions used in the two studies were different. It is worth noting that the age effect for risk perceptions of drought was different from that of other seven types of natural hazards, as age showed a positive relationship to the perceived severity of drought, and a negative relationship to the perceived likelihood of occurrence of drought, while age showed a negative relationship to the perceived severity of other natural hazards, and a positive relationship to the perceived likelihood of occurrence of earthquakes. Those results are likely explained by an observation that those who had drought experiences were mostly elderly inhabitants.
There were a few studies that reported on the usage of different interpersonal communication sources on risk perceptions regarding natural hazards. In our case study in rural China, most of the participants sought natural hazard information via village officials (68%), followed by relatives and friends (30%), other villagers (30%), emergency responders (28%), family members (27%), governmental officials (23%), school teachers (17%), and scientific experts (4%). Villagers used the village officials as a source most for important information, this may be due to the fact that village officials were elected and subject to monitoring by and held accountable by the villagers themselves. Village leaders were expected to be more honest and responsive (Li 2011) to the needs of villagers, and, thus, gained the trust from villagers. About 30% of the participants rely on personal contacts, including relatives and friends, other villagers, and family members, to obtain natural hazard information, indicating the influence of social networks on risk perception regarding natural hazards (Kasperson et al. 1988; Scherer and Cho 2003) . Although Chinese rural villages tend to be acquaintance communities, households tend to form neighborhood ties according to how close in kinship they are with others (Xiong and Payne 2017) . In the case Cheng Hou village, households are not formed by extended kinship network. In other words, no identifiable or dominant ''clans'' were observed. This might explain why villagers rely less on personal contacts for information, compared to approaching the village leaders. Only 17% of the villagers seek natural hazard in formation from school teachers, who we considered as a professional group. Point-biserial correlation between the use of school teacher as information source and age showed moderate and negative correlations (r = -0.509, P 470 \ 0.01), suggesting that the younger the age of the participants, the more likely they are to seek natural hazard information via school teachers.
The different effects of interpersonal communication sources on risk perception regarding natural hazards are especially worth noting. In terms of statistically significant results, a positive correlation was found between using trained science professionals to seek natural hazard information and risk perception of natural hazards, and a negative correlation was found between using personal contacts to seek natural hazard information and risk perception of natural hazards. These findings have implications for policymakers and practitioners because DRR information spread via personal contacts may be different from DRR information spread via trained science professionals or government officials.
In summarizing the policy implications of these results, it is first important to recognize that even though many of the participants indicated that they relied on village officials to acquire DRR information, there was no statistically significant relationship between using village officials to acquire DRR information and risk perception regarding natural hazards.
While fewer respondents utilized governmental officials to seek DRR information, there was no statistically significant relationship between utilizing governmental officials to seek DRR information and risk perception of natural hazards. It is thus suggested that civic authorities find more effective ways to communicate DRR information to the public. Second, the results of this study suggest that, generally speaking, there is a positive relationship between DRR information spread via trained science professionals and risk perception regarding natural hazards. However, only a small number of the participants relied on trained science professionals to understand DRR information. Thus, policymakers should promote citizens' reliance on and exposure to trained science professionals for communicating DRR information to the public. Third, DRR information was largely disseminated by personal contacts. However, DRR information spread via personal contacts may be very different from the information people receive from civic authorities or trained science professionals. Practitioners need to pay more attention to those specific populations that are more likely to use personal contacts to acquire DRR information and understand how their social networks can influence their risk perceptions regarding natural hazards.
It is important to consider the study's limitations. With the non-probability sampling of the study, and the small scale of the study, the results of the study need to be interpreted with caution when generalizing. In addition, this study aimed at exploring the relationships between interpersonal communication sources and natural hazard risk perceptions. However, given the data constraints, many of the factors that may influence the relationships were not included in this analysis. These factors include, but are not limited to, hazard experiences (Wachinger et al. 2013) , the availability of interpersonal information-seeking channels (Griffin et al. 1999) , the trustworthiness and credibility of the information-seeking sources (Wiegman and Gutteling 1995; Latré et al. 2017) , information (in)sufficiency (Griffin et al. 1999) , the content of the discussion, discussion frequency, and the most recent discussion valence (Binder et al. 2011) . Each of these factors may also affect the relationship between interpersonal communication sources and risk perceptions of natural hazards. Further studies on these factors are needed. Finally, in this study, risk perception of natural hazards was measured by perceived severity and perceived likelihood of occurrence, though we are aware that there are other aspects of risk perception, such as dread, voluntariness, or controllability (Slovic et al. 1982) .
Conclusions
This exploratory study examined the relationship between interpersonal communication sources and people's perceptions of natural hazards' risk severity and likelihood of occurrence using data collected from a rural village in China. Although the generalizability issues need to be noted, the results of the correlation analysis suggest that relationships do exist, but the strength of the correlations is weak. The relationship between socio-demographic variables and perceived severity and likelihood of occurrence of natural hazards varied, but age was the variable that indicated statistically significant correlations with the perceived severity of most of the eight types of natural hazards. Further studies involving representative data with larger sample sizes, different aspects of risk perception, and more control variables such as hazard experiences are needed to better understand the relationship between interpersonal communication channels and risk perception regarding natural hazards.
